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INTRODUCTION 
Pseudo exfoliation syndrome (PXS) is characterized with 
distinct deposition of fibrillar materials in the anterior 
segment of the eye and it was described firstly by 
"Lindberg" for the first time in 1917. PXS is often 
associated with open-angle glaucoma and, in spite of 
extensive research; the exact chemical nature of fibrillar 
materials has not been specified yet. The shell-like 
sediments can be seen on the anterior surface of the lens, 
ciliary processes, zonular, the posterior surface of the iris 
and the trabecular network. PXS is a disease with 
worldwide diffusion and geographical and environmental 
changes and life in the different heights have a significant 
impact on its prevalence. The disease usually occurs in 
people over 65 years and is very common in the Nordic 
countries.1 
Probably Pseudo exfoliation syndrome (PXS) is a 
systemic disorder and is associated with coronary artery 
disease and myocardial infarction, systemic hypertension 
and stroke. In addition to glaucoma, PXS has much 
association with cataract and because of zonular 
weakness in patients with PXS, cataract surgery is 
associated with more complications among them.1 
Few studies have been conducted to assess the exact 
prevalence of PXS in the world, especially in Iran and 
considering the importance of PXS sediments in raising 
the intraocular pressure and glaucoma, that is associated 
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with an increased risk of permanent blindness, 
determining the rate of PXS risk factor in glaucoma 
establishment is essential.2 Probability of leading PXS to 
glaucoma varies widely so that in a period of 10 years it 
varies up to 40%. This syndrome is strongly dependent 
on age and rarely occurs under 50 years of age and often 
occurs in people over 70 years.3 This study aimed to 
investigate the relationship between high IOP or 
glaucoma and PXS in patients referring to Ardabil city 
hospital.  
METHODS 
The study was a cohort study. The study population 
included the patients over 50 years old referring to 
ophthalmology clinic of Ardabil Alavi hospital and were 
examined according to the study inclusion criteria and, 
based on the presence or absence of PXS sediment, were 
divided into two groups. The patients underwent 
thorough eye examination and medical history and the 
information related to visual acuity, measurement of IOP, 
and examination of the anterior pole of the eyeball by 
slit-lamp in terms of cataract were recorded for all 
patients by examination of an ophthalmologist. After 
signing the informed consent, the patients were enrolled. 
The data were analyzed in SPSS.16 using statistical 
methods. 
RESULTS 
The mean age of the patients was 70/9±8/8 years and the 
mean age of the two groups was similar. 70 (48/6%) of 
the total patients, 24 (34/3%) of the control group and 46 
(65/7%) of the case group were male, and the number of 
male patients in the case group was significantly more 
than the control group. (P=0/001) The number of people 
having PXS in age group above 70 years in the case 
group was higher than other age groups. Compared to the 
control group, 18/1% of the cases in the right eye and 
16/5% in the left eye had significantly IOP higher than 
normal. The mean IOP in both left and right eyes in the 
case group was significantly more than the control group. 
Table 1: Compare the IOP between two groups. 
Groups  Min 
IOP 
Max 
IOP 
Mean N 
(eyes) 
Eyes with PXS in 
case group 
8 60 17.9 112 
Eyes without PXS in 
case group 
8 19 14.1 32 
Eyes in control 
groups  
9 21 14.6 144 
Eyes without PXS in 
both groups  
8 21 14.5 176 
Of 144 eyes in the case group, 112 (77.8%) eyes were 
with PXS and 32 (22.2%) eyes had no sediment, and 
among all patients, 176 eyes (61/1%) were without PXS 
sediment. The mean IOP in eyes with PXS in the case 
group was 17.9±8.9 and in total eyes without PXS in both 
groups was 14.5±14/512.9 mm Hg and the difference 
between two groups was significant (Table 1). A total of 
32 eyes in the case group were treated with IOP-lowering 
inside eye drops. Of the 32 eyes, two patients were 
without PXS and 30 cases with PXS.  
Table 2: IOP condition in eyes with PXS. 
Groups  Min 
IOP 
Max 
IOP 
Mean N 
(eyes) 
Glaucoma  in 
eyes with PXS 
11 60 22.4±2.1 30 
Glaucoma  in 
eyes with PXS 
with normal IOP 
11 20 15.6±3.1 19 
Glaucoma  in 
eyes with PXS 
with high IOP 
22 60 33.7±3.1 11 
Non diagnosed 
high IOP in eyes 
with PXS 
22 50 29.4±2.4 13 
Normal IOP in 
eyes with PXS 
(with use and 
without use eye 
drop) 
8 21 14.2±0.3 87 
2 cases in the control group were treated with IOP-
lowering inside eye drops. The difference between IOP in 
patients with known glaucoma and the patients who had 
no history of eye drops usage was significant. Of 112 
eyes with PXS, 30 (26/8%) eyes had a known glaucoma 
in which mean of IOP was 22.4±2.1 among them. The 
difference between two groups in terms of developing 
glaucoma or high IOP was significant (Table 2).  
Table 3: Compare cataract prevalence in all eyes. 
Cases  Cataract type 
% Number  
Without 
PXS 
With 
PXS 
Total  
36.5 56 49 105 PSC 
21.9 32 31 63 Cataract 
antinuclear 
40.3 67 49 116 Cataract 
cortical  
0.7 0 2 2 Reached 
cataract  
0.3 1 0 1 Very reached 
cataract  
The most of suffering place were the edge of the pupil 
and anterior chamber angle PSI, respectively, each with 
112 eyes (77.8%). Among all eyes examined in both case 
and control groups (288 eyes), 105 (36/5%) eyes were 
with posterior capsular cataract subtype (PSC) that 56 
(53/3%) cases were without PXS eyes and 49 (46/7%) 
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seen with PXS. Among this group (PSC), 60% had mild, 
25/7% with moderate and 14/3% were severe degree 
(Table 3). There was no significant difference in the 
incidence of cataract, hypertension, heart disease and 
underlying medical condition in the eyes with PXS and 
without PXS (Table 4).  
 
Table 4: Underlying medical conditions in two groups. 
Others  N (%) Heart disease N (%) Diabetic N(%) HTN N (%) Diseases groups  
7 (9.7) 9 (12.5) 6 (8.3) 19 (26.4) Case  
5 (6.9) 14 (19.4) 16 (22.2) 26 (36.1) Control  
12 (8.3) 23 (16) 22 (15.3) 45 (31.2) Total  
Table 5: Type of visual acuity in two groups after correction. 
Control  Case  Groups  
Type of visual acuity % n % n 
0 0 5.6 8 NLP 
5.6 8 2.8 4 HM+NLP 
8.3 12 13.2 19 FC 
31.3 45 34.7 50 1/10-5/10 after correction 
54.9 79 43.8 63 >5/10 after correction 
 
In both case and control groups the most prevalent visual 
acuity related to sight was after correction higher than 
5/10 and there was no significant differences between the 
two groups in terms of visual acuity (Table 5). 
Table 6: Prevalence of C/D ratio in two groups. 
Control N (%) Case N (%) C/D ratio 
126 (87.5) 116 (80.6) ≤3/10 
9 (6.3) 9 (6.3) 3/10-5/10 
3 (2.1) 14 (9.7) >5/10 
6 (4.2) 5 (3.5) Non visible 
144 (100) 144 (100) Total 
There was a significant difference between the two 
groups in the C / D ratio of higher than 5/10 so that this 
ratio in case group was significantly higher than control 
group (Table 6). 
DISCUSSION 
Several studies have been conducted in the pupil pseudo 
exfoliation sediments, its prevalence and association with 
elevated IOP and or glaucoma, as well as its relationship 
with other systemic disorders and the prevalence of PXS 
in different parts of the world varies from 0.4% in China 
to 35.4% in Estonia.4-17 In studies done in other places, 
the prevalence of PXS has been increased with age 
increasing that has been in line with the results of present 
study.4-6,9,10,12-13,15,17 Different results obtained in previous 
studies in terms of the difference between the two sexes 
which sex difference has not been observed in some 
studies (Morano Montane study in Spain, Arvind H study 
in southern India, Susic N study in Croatia, but in some 
studies in line with this study, the disease is more 
common in women than in men (63/9% of men and 
36/1% in women) which probably shows the different 
disease behaviors in present region and perhaps some 
other regions of the world.4,9,13 
In terms of bilateral or unilateral, bilateral ocular 
involvement has been observed in most of the various 
studies.4,5,8-10,13,15 In the present study, also, bilateral 
ocular involvement was seen in the majority of the cases 
(55/5% bilateral and 44/5% unilateral). In terms of 
suffering from cataract, in some studies it has been shown 
that the prevalence of antinuclear cataract is higher than 
the other types of cataract. Andhra Pradesh study in India 
and Junejo SA study in Pakistan, Young AL study in 
China, and a study by Kuldar Kaljurand in Estonia in 
2004), while in the present study, the prevalence of 
cortical cataract was higher than other types (116 eyes, 
40/3%), but the difference between the two groups was 
not significant.15 
In all previous studies, in terms of intraocular pressure, 
the mean IOP in patients with PXS deposits was higher 
than the patients without PXS which was similar to our 
study results (17/94 against 14/51). However, any 
significant difference between mean IOP in eyes without 
PXS in the case group and all eyes in the control group 
was not observed. In terms of developing glaucoma or 
elevated intraocular pressure similar to previous studies 
significant differences between the two groups were 
observed (2 eyes in the control group and 43 eyes in the 
case group) that this difference is meaningful and this 
indicates that the presence of PXS is an important risk 
factor for glaucoma or elevated intraocular 
pressure.5,7,9,12-18 In terms of C / D ratio above 5/10, the 
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increase in the case group is significant (P=0.021), which 
indicates a lack of proper screening of patients or lack of 
referring the patients to measure intraocular pressure and 
the correct follow up and considering that in case of loss 
of optic nerve disease (high ratio C / D) , glaucoma is not 
returnable, so planning and designing of health 
authorities to screen at risk people, especially in elderly, 
and in case of the presence PXS, is absolutely necessary. 
CONCLUSION 
The results showed that the prevalence of PXS increases 
with age and the risk of high IOP and glaucoma in 
patients with PXS is more than those without PXS and 
PXS is an important risk factor for glaucoma or elevated 
intraocular pressure. Doing multi center studies in 
different states and Ardabil province in order to identify 
the exact prevalence of PXS and its role in elevated 
intraocular pressure is suggested in future.. 
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